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S1. Analysis of national scale heat action plans 3 

 4 

Heat action plans in France, England, the Netherlands, British Columbia, Japan, and Italy rely on 5 

three core activities: warning systems, institutional frameworks, and measures for vulnerable 6 

populations (See Table S1, S2). Studies from Italy and France describe national programs that use 7 

threshold‐based warnings, registries, and active surveillance to reach at‐risk groups. In Japan, a 8 

ministry‐led approach employs Wet Bulb Globe Temperature metrics and local government 9 

support to trigger alerts and guide community outreach. In England, plans associated with the 10 

National Health Service suffer from fragmented communication and limited frontline integration, 11 

while work in British Columbia emphasizes interagency partnerships, including indigenous and 12 

community organizations. Dutch examples stress institutional protocols in care settings and the 13 

need for locally adapted research. Several evaluated lesson categories appear directly transferable 14 

to other settings (Table S3). Papers indicate that early warning systems, targeted support for 15 

vulnerable groups, and multi‐channel communication strategies hold high transferability. Cross‐16 

sectoral governance and systematic evaluation receive moderate transferability ratings, whereas 17 

integration of mental health measures appears less supported. These concrete activities and 18 

documented lessons offer a transferability framework for heat action plan development based on 19 

clear meteorological triggers, defined institutional roles, and tailored community engagement. 20 

 21 



Table S1. Characteristics of included studies. 22 

Study Country/Region Study Focus Heat Action 

Plan 

Components 

Methodology 

de ‘Donato 

et al., 2018 

Italy Temporal change in heat-

related mortality post-

national heat plan 

No mention 

found in 

abstract 

Time series 

analysis; 

distributed 

lag non-linear 

models; 

qualitative 

survey 

Signer et al., 

2023 

Canada (British 

Columbia, 

Victoria) 

Community resilience and 

adaptation post-2021 heat 

dome 

Vulnerable 

population 

identification; 

community 

engagement 

Case study 

Salagnac, 

2007 

France Lessons from 2003 heatwave No mention 

found in 

abstract 

No mention 

found 

Deegan et 

al., 2022 

Canada (British 

Columbia) 

Heat Alert and Response 

System (HARS) 

development in rural 

community 

Early warning, 

meteorological 

triggers, 

communication, 

engagement, 

vulnerable 

groups, 

healthcare 

mobilization 

Qualitative; 

mixed 

methods 

Michelozzi 

et al., 2010 

Italy National program for heat-

health prevention 

Early warning, 

meteorological 

triggers, 

communication, 

engagement, 

vulnerable 

groups, 

healthcare 

mobilization 

Mixed 

methods 

Pascal et al., 

2021 

France Challenges to heat warning 

systems 

Early warning, 

meteorological 

triggers, 

communication, 

engagement, 

vulnerable 

groups, 

healthcare 

mobilization, 

evaluation 

Mixed 

methods 



Kunst and 

Britstra, 

2013 

Netherlands Evaluation of Dutch national 

heat plan in care institutions 

Vulnerable 

group 

identification, 

cooling 

measures, 

protocols, staff 

training 

Qualitative 

with 

quantitative 

data 

Hong et al., 

2022 

France, South 

Korea 

Comparative review of Paris 

and Seoul Heat Action Plans 

Early warning, 

vulnerable 

group support, 

communication, 

engagement 

Comparative 

case study 

Heudorf and 

Schade, 

2014 

Germany Mortality in Frankfurt post-

Heat-Health Action Plan 

Early warning, 

communication, 

engagement, 

vulnerable 

groups, 

healthcare 

mobilization 

Comparative 

case study; 

quantitative 

Scortichini 

et al., 2018 

Italy Temporal variation in heat 

effect post-plan 

No mention 

found in 

abstract 

Quantitative 

(distributed 

lag non-linear 

models) 

Brooks et al., 

2024 

England Health system resilience 

during 2019 heatwave 

No mention 

found in 

abstract 

Qualitative 

Boyson et 

al., 2014 

England Evaluation of National 

Heatwave Plan in hospital 

No mention 

found in 

abstract 

Qualitative 

Vachat et al., 

2004 

France Adaptation to heatwaves 

post-2003 

Early warning, 

communication, 

French National 

Heatwave Plan 

(Plan Canicule) 

No mention 

found 

Pavanello et 

al., 

'Mortality, 

Temperature, 

and Public 

Adaptation 

Policy' 

Italy Impact of national program 

on mortality 

Public 

awareness, 

warning 

systems, 

hospital 

protocols 

Comparative 

case; quasi-

experimental 

Tonouchi, 

2013 

Japan Heat Disorder Information 

System 

Early warning, 

meteorological 

triggers, 

communication, 

engagement, 

vulnerable 

groups, 

healthcare 

mobilization 

Qualitative 



Pascal et al., 

2006 

France Development of Heat-Health 

Warning and Watch System 

(HHWWS) 

Early warning, 

meteorological 

triggers, 

communication, 

engagement, 

healthcare 

mobilization 

Mixed 

methods 

McLean et 

al., 2018 

Canada (British 

Columbia) 

Establishing heat alert 

thresholds 

Early warning, 

meteorological 

triggers, 

communication, 

engagement, 

vulnerable 

groups, 

healthcare 

mobilization 

Systematic 

review; 

mixed 

methods 

Bittner et al., 

2013 

Not specified in 

abstract 

Policy 

development/implementation 

in Europe 

Indoor heat 

reduction, 

urban planning, 

surveillance 

Qualitative 

McLean et 

al., 

'Establishing 

Appropriate 

Hot Weather 

Alerting 

Criteria' 

Canada Hot weather alerting criteria Early warning, 

meteorological 

triggers, local 

adaptation 

Quantitative 

(time-series) 

Howarth et 

al., 2025 

United Kingdom Coping vs. resilience in 2022 

heatwave 

No mention 

found in 

abstract 

Qualitative 

Sario et al., 

2011 

Italy Heat-Health Warning and 

Watch System models and 

prevention 

Early warning, 

communication, 

vulnerable 

groups, 

prevention 

activities 

Mixed 

methods 

Berry et al., 

2014 

Canada Heat Alert and Response 

System in urban/rural 

communities 

Mobilization, 

alert protocol, 

response plan, 

communication, 

evaluation, 

prevention 

Comparative 

case; mixed 

methods 

Dwyer et al., 

2022 

Europe, India, 

Australia 

Evaluation methods for Heat 

Action Plans 

Heat Warning 

System, Heat-

Health Action 

Plan, universal 

heat index 

Systematic 

review 

Bittner et al., 

2014 

Europe (18 

countries) 

Assessment of Heat Action 

Plans in WHO Europe 

8 core elements 

(lead body, 

alert, 

Systematic 

review 



information, 

indoor heat, 

vulnerable 

groups, 

preparedness, 

urban planning, 

surveillance) 
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Table S2. Heat Action Plan Development Activities. 25 

Study Country/Region Warning 

Systems 

Institutional 

Framework 

Vulnerable 

Population 

Measures 

de ‘Donato et 

al., 2018 

Italy No mention 

found 

National heat 

plan, survey of 

measures 

No mention 

found in abstract 

Signer et al., 

2023 

Canada (British 

Columbia, 

Victoria) 

No mention 

found 

Municipal, 

provincial, and 

health authority 

collaboration 

Strategies for 

vulnerable 

groups, 

community 

engagement 

Salagnac, 2007 France No mention 

found 

No mention 

found 

No mention 

found in abstract 

Deegan et al., 

2022 

Canada (British 

Columbia) 

Heat alert 

thresholds, 

British 

Columbia Centre 

for Disease 

Control triggers 

Health authority, 

municipal, First 

Nations, 

community 

organizations 

Identification 

and engagement 

of vulnerable 

groups 

Michelozzi et 

al., 2010 

Italy City-specific 

Heat-Health 

Warning and 

Watch System 

National 

program, local 

adaptation 

Registries, 

active 

surveillance, 

targeted 

prevention 

Pascal et al., 

2021 

France Joint Santé 

publique 

France/Météo-

France system 

National plan, 

feedback loops 

Registries, call 

centers, 

management 

plans 

Kunst and 

Britstra, 2013 

Netherlands No mention 

found 

National heat 

plan, 

institutional 

protocols 

Protocols, 

cooling, staff 

training for 

vulnerable 

groups 

Hong et al., 

2022 

France, South 

Korea 

Early warning 

systems 

National plans, 

urban/social 

policy 

integration 

Support for 

vulnerable, 

infrastructure 

expansion 

Heudorf and 

Schade, 2014 

Germany National 

warning system 

Local 

authorities, 

public health 

services 

Targeted 

information, 

inspections, 

visits 

Scortichini et al., 

2018 

Italy No mention 

found 

National heat 

plan 

No mention 

found in abstract 

Brooks et al., 

2024 

England No mention 

found 

National Health 

Service, 

hospital-based 

No mention 

found in abstract 

Boyson et al., 

2014 

England No mention 

found 

Hospital 

management 

No mention 

found in abstract 



Vachat et al., 

2004 

France Alert system, 

vigilance map 

French National 

Heatwave Plan 

(Plan Canicule) 

No mention 

found in abstract 

Pavanello et al. Italy Warning 

systems 

National 

program, 

hospital 

protocols 

No mention 

found in abstract 

Tonouchi, 2013 Japan Wet Bulb Globe 

Temperature-

based system 

Ministry of 

Environment, 

local 

governments 

Focus on 

elderly, 

seminars, 

guidebooks 

Pascal et al., 

2006 

France Heat-Health 

Warning and 

Watch System, 

4-level response 

National action 

plan, 

interagency 

Real-time data, 

not explicit 

McLean et al., 

2018 

Canada (British 

Columbia) 

High-low-high 

thresholds 

British 

Columbia Centre 

for Disease 

Control, 

Environment 

and Climate 

Change Canada, 

Health Canada 

Sub-analyses for 

risk groups 
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Table S3. Transferability Framework Application. 28 

Lesson Category Countries of Origin Transferability 

Level 

Implementation 

Requirements 

Early warning 

systems 

France, Italy, Japan, 

Canada, Netherlands 

High Meteorological data, 

health surveillance, 

local adaptation 

Vulnerable 

population targeting 

France, Italy, 

Netherlands, Canada, 

Japan 

High Registries, outreach, 

tailored 

communication, staff 

training 

Cross-sectoral 

governance 

France, Italy, 

Netherlands, Canada, 

United Kingdom 

Moderate Interagency 

agreements, clear 

roles, stakeholder 

engagement 

Evaluation and 

surveillance 

France, Italy, Europe Moderate Real-time data, 

feedback loops, 

resource allocation 

Communication 

strategies 

All High Multi-channel 

messaging, media 

engagement, tailored 

content 

Local adaptation All High Needs assessment, 

resource mapping, 

community 

engagement 

Mental health 

integration 

Global (few plans) Low Evidence base, 

resource allocation, 

tailored interventions 
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